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Response to Amendment 

1 . This office action is in response to Applicant's amendment received on 1/31/06. 

2. Claims 1, 13, 17, 18, 21 and 24 have been amended. Claim 5 has been 
cancelled. Claims 1 - 4 and 6-27 are pending on this application. Claims 1 , 13, 17 and 
24 are independent claims. 



Claim Rejections - 35 USC §112 

3. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

Claims 1-4 and 6-12 are rejected under 35 U.S.C. 112, first paragraph, as failing 
to comply with the written description requirement. The claim(s) contains subject matter 
which was not described in the specification in such a way as to reasonably convey to 
one skilled in the relevant art that the inventor(s), at the time the application was filed, 
had possession of the claimed invention. Independent claim 1 , as amended, recites 
that "the plurality of multi-bit reference cells each associated with separate wordlines 
within the multi-bit memory core." There is no support for the recitation that each multi- 
bit reference cell is associated with a separate wordline within the multi-bit memory 
core. As described and especially as shown in Fig. 8 of the application, while the multi- 
bit reference cells (10) located in each column of the multi-bit array are each connected 
to a separate wordline, on each row of the array, these cells are connected to the same 
wordline. As such, the original disclosure does not provide support for the claim 
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language limiting each of the plurality of multi-bit reference cells to be associated with a 
separate wordline. 

4. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 1-4 and 6-23 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 

Regarding claim 1 , it cannot be ascertained whether the recitation "the plurality of 
multi-bit reference cells each associated with separate wordlines within the multi-bit 
memory core" limits each and every multi-bit reference cell to be associated with a 
separate wordline or does it limit each pair of reference cells (first and second reference 
cells) used to arrive at the reference voltage employed during data cell read operation to 
be connected to separate wordlines. 

Regarding claim 13, line 7, the limitation "the plurality of reference pairs" lacks 
clear antecedent basis. It cannot be ascertained whether these pairs are reference cells 
that are the same or different from the multi-bit reference cells set forth earlier in the 
claim. 

Claim 17, line 6, the limitation "the plurality of reference pairs" lacks clear 
antecedent basis and is indefinite for the same reason set forth for claim 13. 
Claims 2-4, 6-12, 14-16 and 18-23 depend from an indefinite independent claim. 
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Claim Rejections - 35 USC § 102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claims 1-14, and 17-26, as can be understood, are rejected under 35 
U.S.C. 102(e) as being anticipated by Le et al. U.S. Patent No. US 6,690,602 B1 - 
filed Apr. 8, 2002. 

The applied reference has a common assignee with the instant application. 
Based upon the earlier effective U.S. filing date of the reference, it constitutes prior art 
under 35 U.S.C. 102(e). This rejection under 35 U.S.C. 102(e) might be overcome 
either by a showing under 37 CFR 1.132 that any invention disclosed but not claimed in 
the reference was derived from the inventor of this application and is thus not the 
invention "by another," or by an appropriate showing under 37 CFR 1.131. 

Claim 1 contains languages that are indefinite as indicated above. For 
examination purposes, the limitation "the plurality of multi-bit reference cells each 
associated with separate wordlines within the multi-bit memory core" is interpreted as 
limiting the first and second reference cells used in arriving at the reference voltage to 
be associated with separate wordlines within the multi-bit memory core. This 
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interpretation is deemed consistent with the disclosed invention (see especially Fig. 8 
and its description). 

Regarding independent claim 1, Fig. 3 of Lee et al. discloses an architecture 
that facilitates a reference voltage in a multi-bit memory [302], comprising: a multi-bit 
memory core [302] including a plurality of data cells [10] for storing data; first and 
second reference arrays [Dynamic Reference A, Dynamic Reference B] of a plurality of 
multi-bit reference cells [10's of Reference A, 10's of Reference B] (Col. 5 lines line 45), 
the first and second reference arrays [Reference A and Reference B] fabricated on the 
memory core (Fig. 3 [302]), the plurality of multi-bit reference cells [10's] each 
associated with separate wordlines [WL0 - WLm] within the multi-bit memory core (Col. 
5 lines 44-50); and a first bit value of a first reference cell (Fig. 4 [414]) of the first 
reference array (Fig. 4 [Ref A]) averaged with a second bit value of a second reference 
cell (Fig. 4 [418]) of the second reference array (Fig. 4 [Ref B]) to arrive at the reference 
voltage (Fig. 4 (A+B)/2) employed during a data cell read operation (Col. 4, lines 15 - 
17). 

Regarding dependent claims 2 and 18, Fig. 3 of Le et al. discloses that the 
core further comprise a sector [Sector 1] of multi-bit data cells [10] organized in rows 
and columns with associated word lines [WLs] attached to the multi-bit data cells [10] in 
a row and with associated bit lines [BLs] attached to the multi-bit data cells [10] in a 
column, the first and second reference cells [304, 306] forming a multi-bit reference pair 
(Fig. 4) that is programmed and erased with the multi-bit data cells [10] during 
programming and erase cycles (Col. 6 lines 7-21). 



Application/Control Number: 10/600,065 Page 6 

Art Unit: 2824 

Regarding dependent claims 3 and 19, Fig. 3 of Le et aL discloses that the 
multi-bit reference pair [304, 306] is associated with a word in a word line [WL0], the 
multi-bit reference pair utilized during reading of bits of the word (Col. 4 lines 15-17). 

Regarding dependent claims 4 and 20, Fig. 3 of Le et al. discloses that the 
multi-bit reference pair [304, 306] is associated with multi-bit data cells [10s] in a 
wordline [WLO], the multi-bit reference pair [304, 306] is utilized during reading of bits in 
the wordline (Col. 4 lines 15-17). 

Regarding dependent claims 6 and 22, Fig. 3 of Le et al. further discloses that 
the multi-bit reference pair [304,306] is associated with multi-bit data cells [10s] in the 
sector (Sector 1), the multi-bit reference pair [304, 306] is utilized during reading of bits 
in the sector (Col. 4 lines 15-17). 

Regarding dependent claims 7 and 23, Le et al. discloses that the memory 
core (Fig. 3) includes a plurality of data sectors (Col. 5 lines 40 - 42) that are accessible 
by the first and second reference arrays [304, 306], the first and second reference 
arrays [304, 306] are located centrally of the plurality of data sectors (Fig. 3 disclosing 
multiple sectors separates by a broken lines for each sector, and the broken line on the 
right side of the Reference B clearly teaches there is at least one more sector which 
located on the right side of 304 and 306 ). 

Regarding dependent claim 8, Figs. 1-3 of Le et al. discloses an integrated 
circuit comprising the memory. 

Regarding dependent claim 9, Fig. 3 of Le et al. discloses a memory core of a 
computer system. 
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Regarding dependent claim 10, Fig. 3 of Le et al. discloses an electronic 
device of a memory system. 

Regarding dependent claims 11 and 25, Le et al. discloses the first and 
second reference arrays (Fig. 3 [304, 306]) including corresponding reference cells (Fig. 
4 [404, 406]) that are interleaved among the data cells (Fig. 4 [402]). 

Regarding dependent claims 12 and 26, Fig. 3 of Le et al. discloses the 
memory core further comprising a plurality of data sectors (Col. 5 lines 40 - 42) such 
that each data sector is associated with at least one of the first and second reference 
array [304, 306] of multi-bit reference cells [10s]. 

Regarding independent claim 13, (Figs. 3 and 4) of Le et al. disclose an 
architecture that facilitates a reference voltage (Fig. 4) in a multi-bit memory comprising: 
a multi-bit memory core (Fig. 3) for storing data, the memory core including two groups 
(Col. 5 lines 40 - 42) of data sectors (Fig. 3 [10s]); first and second reference arrays 
(Fig. 3 [304, 306]) of a plurality of multi-bit reference cells (REFERENCE A, B), the first 
and second reference arrays (Fig. 3 [304, 306]) fabricated on the memory core (Fig. 3) 
interstitial to the groups (Col. 5 lines 40 - 42) of data sectors (Fig. 3 [1 0s]), the plurality 
of the reference pairs [Reference A and Reference B] each associated with a disparate 
wordline [WL0 or WL1] within the two groups of data sectors (Col. 5 lines 44-52); and a 
first bit value (Fig. 4 [404]) of a first reference cell (Fig. 3 [304]) of the first reference 
array (Fig. 3 [10s of 304]) and a second bit value. (Fig. 4 [406]) of a second reference 
cell (Fig. 3 [306]) of the second reference array (Fig. 3 [10s of 306]) forming a reference 
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pair whose respective bit values are averaged (Fig. 4 [ (A+B)/2]) to arrive at the 
reference voltage for the read operation (Col. 4 lines 15-17). 

Regarding dependent claim 14, Le et al. discloses the groups (Col. 5 lines 40 - 
42) of data sectors read in an interleaved manner with a selected reference pair (Fig. 4, 
Col. 4 lines 15 -17). 

Regarding independent claim 17, Fig. 3 of Lee et al. discloses a method for 
providing a reference voltage in a multi-bit memory [302], comprising: receiving a multi- 
bit memory core [302] for storing data; providing first a and second reference arrays 
[Dynamic Reference A, Dynamic Reference B] of a plurality of multi-bit reference cells 
[10's of Reference A, 10's of Reference B], the first and second reference arrays 
fabricated on the memory core (Fig. 3); associating each of the plurality of multi-bit 
reference pairs [Reference A and Reference B] with separate wordlines [WL0 - WLm] 
within the memory core (Col. 5 lines 44-50); and a first bit value of a first reference cell 
(Fig. 4 [41 4]) of the first reference array (Fig. 4 [Ref A]) averaged with a second bit 
value of a second reference cell (Fig. 4 [418]) of the second reference array (Fig. 4 [Ref 
B]) to arrive at the reference voltage (Fig. 4 (A+B)/2) employed and facilitate during a 
data cell read operation (Col. 4, lines 15-17). 

Regarding dependent claim 21, Fig. 3 of Le et al. discloses the method of claim 
18, as discussed above, the associated multi-bit reference pair [304, 306] utilized during 
reading of bits in the corresponding word line (Col. 4 lines 15-17). 

Regarding independent claim 24, Fig. 3 of Lee et al. discloses a system for 
providing a reference voltage in a multi-bit memory, comprising: means for providing a 
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multi-bit memory core [302] for storing data; means for providing first and second 
reference arrays [Dynamic Reference A, Dynamic Reference B] of a plurality of multi-bit 
reference cells [10's of Reference A, 10's of Reference B], the first and second 
reference arrays [Reference A and Reference B] fabricated on the memory core (Fig. 
3); and means for averaging a first bit value of a first reference cell (Fig. 4 [414]) of the 
first reference array (Fig. 4 [Ref A]) averaged with a second bit value of a second 
reference cell (Fig. 4 [418]) of the second reference array (Fig. 4 [Ref B]) to arrive at the 
reference voltage (Fig. 4 (A+B)/2) to facilitate a read operation (Col. 4, lines 15-17); 
and means [Wordline Controller] for separately monitoring process variations at each 
wordline within the multi-bit memory core (Col. 5 lines 44-54). 



Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 16 and 27 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Le et al. U.S. Patent No. 6,690,602 B1 in view of Kurihara et al., U.S. Patent 
No. US 6,791,880 B1 - filed May 6, 2003. 

Regarding dependent claims 16 and 27, Le et al. as applied to claims 13 and 
24 above, respectively, discloses every aspect of applicant's claimed invention except 
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for a redundancy array located at least one of proximate and adjacent to the groups of 
data sectors. 

Fig. 5 of Kurihara discloses a redundancy [525] array located at least one of 
proximate and adjacent to the groups of data sectors. 

Le and Kurihara are both related to multi-bit memory cells. In view of teaching of 
Kurihara, it would have been obvious to one having ordinary skill in the art at the time 
the invention was made to incorporate Kurihara' s redundancy into the memory core of 
Le for the purpose of providing optimum tracking of the reference memory cells and 
core memory cells (Col. 6 lines 8-9). 

Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over Le 
et al. U.S. Patent No. 6,690,602 B1 in view of Ferrant, Patent No. US 6,538,942 B2 - 
filed Jun. 18,2001. 

Regarding dependent claim 15, Le et al. as applied to claim 13 above discloses 
every aspect of applicant's claimed invention except for the first and second reference 
arrays being precharged before being averaged. 

Ferrant discloses precharging a row of reference cells. Ferrant teaches that the 
use of precharge circuit for precharging the reference cells before a reading or 
comparing operation is well known in the memory art (as shown in col. 1 lines 47-49). 

Le and Ferrant are both related to memory cells. In view of Ferrant, it would have 
been obvious to one having ordinary skill in the art at the time the invention was made 
to precharge the reference arrays of Le before averaging for the purpose of improving 
the accuracy of average operation. 
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Response to Arguments 

5. Applicant's arguments 1/31/06 have been fully considered but they are not 
persuasive. 

Under remarks, with respect to claims 1, 13, 17 and 24, applicant argued that Le 
et al. is silent regarding "the plurality of multi-bit reference cells each associated with 
separate wordlines within the multi-bit memory core; and a first bit value of a first 
reference cell of the first reference array averaged with a second bit value of a second 
reference cell of the second reference array". Examiner respectful disagrees for the 
following reasons: 



Sector 1 



Dynamic 
Reference A ^304 



300 



Dynamic 




FIGURE 3 
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Fig. 3 of Le et al. discloses a plurality of multi-bit reference cells [cell 10s of 
Reference A and Reference B] each associated with separate wordlines WL0, WL1 to 
WLm within the multi-bit memory core (see Col. 5 lines 44-50); and 




FIGURE 4 



differeiritel tense 
426 amplifier 



Fig. 4 of Le et al. clearly discloses a first bit value [414] of a first reference cell 
[404] of the first reference array [ref A] averaged [(A+B)/2] with a second bit value [418] 
of a second reference cell [406] of the second reference array [ref B]. It is noted that 
Fig. 3 of Le et al. depicts the same structural configuration of the multi-bit memory core 
as that shown in Fig. 9 of the application. 

It is argued that the prior art reference to Le et al. is silent about the novel 
aspects set forth in claims 1, 13, 17 and 24. Specifically, Le et al does not teach "the 
plurality of multi-bit reference cells each associated with separate wordlines within the 
multi-bit memory core; and a first bit value of a first reference cell of the first reference 
array averaged with a second bit value of a second reference cell of the second 
reference array to arrive at the reference voltage employed during a data cell read 
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operation." (page 7, last full paragraph). However, as indicated in the rejections above, 
the recitation of a multi-bit reference cells each associated with separate wordlines in 
claim 1 finds no support in the original disclosure. Further, it is noted independent 
claims 13, 17 and 24 do not recite the argued limitation. 

As claim 1 can be understood, and given its broadest reasonable interpretation 
consistent with the specification, it is anticipated by Le et al. While independent claim 1 
recites that the plurality of the multi-bit reference cells each associated with separate 
wordlines within the multi-bit memory core, the claim language, even if supported by the 
original disclosure, does not exclude multiple multi-reference cells on the same row as 
shown in Fig. 3 of Le et al. to share the same wordline. The multiple multi-reference 
cells in each column of Fig. 3 of Le et al. are each associated with separate wordlines 
within the multi-bit memory core. Using the broadest reasonable interpretation standard, 
independent claim 1 is not deemed patentable over Le et al. 

Regarding independent claims 13, 17 and 24, they are not deemed patentable 
for the reasons stated in the rejections above. 

Regarding the dependent claims, it is argued that these claims are patentable by 
virtue of their dependence from a patentable independent claim. These arguments are 
not found to be persuasive since the independent claims are deemed unpatentable for 
the reasons indicated above. No separate argument for patentability for each dependent 
claim is presented by the applicant. 
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For the above-stated reasons, the rejection of claims 1,13,17 and 24 as being 
anticipated by Le et al. is believed to be proper. The dependent claims are deemed 
unpatentable for the reasons set forth in the rejections above. 

Prior art 

6. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Van Buskirk et al. Pub. No.: US 2003/0208663 A1 Pub. Date: Nov. 6, 2003 

Conclusion 

7. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 
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Contact Information 

8. Any inquiry concerning this communication from the examiner should be directed 
to Dang Nguyen, who can be reached by telephone at (571) 272-1955. Normal contact 
times are M-F, 8:00 AM - 4:30 PM. 

Upon an unsuccessful attempt to contact the examiner, the examiner's 
supervisor, Richard Elms, may be reached at (571) 272-1869. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist, whose telephone number is (703) 
305-3900. The faxed phone number for organization where this application or 
proceeding is assigned is (703) 872-9306. 

Information regarding the Status of an application may be obtained from the 
patent Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free) or EBC@uspto.gov. 



Dang Nguyen 3/20/2006 
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